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Rationale for a Workshop on Nuclear Rationale for a Workshop on Nuclear 

Reaction Data for Advanced Reactor Reaction Data for Advanced Reactor 

TechnologiesTechnologies

Both the development and maintenance of nuclear technologies 

rely on the availability of atomic, molecular and nuclear data to 

provide accurate numerical representations of the underlying 

physical processes. 

Essential data include energy-dependent reaction probabilities 

(cross sections), the energy and angular distributions of reaction 

products for many combinations of target and projectile, and the 

atomic and nuclear properties of excited states, and their 

radioactive decay data.

source: IAEA, Division of Physical & Chemical Sciences website
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Topics

• facilities and instrumentation for nuclear reaction data 

measurements

• experimental techniques for measurements of nuclear reaction data 

• modern theoretical nuclear structure and reaction models 

• evaluation of nuclear data and creation of evaluated nuclear 

reaction data libraries 

• simulation tools for design studies of advanced nuclear systems 

• overview of strategies for advanced nuclear technologies 

a.mengoni@iaea.org
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Nuclear ReactionsNuclear Reactions

source: the Internet
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Nuclear ReactionNuclear Reaction
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Nuclear Reactions: MeasurementNuclear Reactions: Measurement

source: The n_TOF Collaboration
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Nuclear Reactions in ReactorsNuclear Reactions in Reactors

source: wikipedia.org



International Atomic Energy Agency

NucNuclear reactions in Reactorslear reactions in Reactors

LLFP
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ThTh/U fuel/U fuel cyclecycle
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www.cern.ch/n_TOF
alberto.mengoni@cern.ch

neutrons

56Fe 
91.72

57Fe
2.2

58Fe
0.28

Fe

Co 

60Ni 
26.223

59Co
100

59Fe  
44.503 d

60Fe
1.5 106 a

60Co
5.272 a

61Co
1.65 h

61Ni 
1.140

62Ni 
3.634

Ni 63Ni 
100 a

58Co
70.86 d

62Cu
9.74 m

63Cu
69.17

64Cu 
12.7 h

61Fe
6 m

Cu 

56Fe 
91.72

57Fe
2.2

58Fe
0.28

Fe

Co 

60Ni 
26.223

59Co
100

59Fe  
44.503 d

60Fe
1.5 106 a

60Co
5.272 a

61Co
1.65 h

61Ni 
1.140

62Ni 
3.634

Ni 63Ni 
100 a

58Co
70.86 d

62Cu
9.74 m

63Cu
69.17

64Cu 
12.7 h

61Fe
6 m

Cu 

The canonical s-process

• ½ of the elements above Fe are produced by the s-process

• The astrophysical sites of the s-process are:

• He burning in intermediate/massive stars

• Low-mass AGB’s

• There exists a direct correlation 

between the neutron capture cross section 

and the abundance ( (n, ) · N = const.)

• The neutron capture cross sections 

are key ingredients for s-process nucleosynthesis

NNucleosynthesis: the ucleosynthesis: the ss--processprocess



International Atomic Energy Agency
a.mengoni@iaea.org

Nuclear Reactions & Nuclear Data LibrariesNuclear Reactions & Nuclear Data Libraries

Experimental Nuclear PhysicsExperimental Nuclear Physics Nuclear TheoryNuclear Theory

Nuclear Data EvaluationNuclear Data Evaluation

Evaluated Nuclear Data FilesEvaluated Nuclear Data Files

Applications (users)Applications (users)



International Atomic Energy Agency
a.mengoni@iaea.org

Joint IAEAJoint IAEA--ICTP Workshop on ICTP Workshop on 

Nuclear Reaction Data Nuclear Reaction Data 

for Advanced Reactor Technologiesfor Advanced Reactor Technologies

1.1. Nuclear Data MeasurementsNuclear Data Measurements

2.2. Theory/Modeling/Evaluation of Nuclear DataTheory/Modeling/Evaluation of Nuclear Data

3.3. Applications: Advanced Reactor SystemsApplications: Advanced Reactor Systems



International Atomic Energy Agency

Joint IAEAJoint IAEA--ICTP Workshop on ICTP Workshop on 

Nuclear Reaction Data Nuclear Reaction Data 

for Advanced Reactor Technologiesfor Advanced Reactor Technologies

Q. Where to get Nuclear Data?Q. Where to get Nuclear Data?

A. The InternetA. The Internet

Example:Example:

what is the capture cross section 

of Zr-91 at En = 30 keV ?
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Nuclear Data OnlineNuclear Data Online

www-nds.iaea.org
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91Zr capture cross

section

at En=30 keV: 

61.8 mb
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Nuclear Data OnlineNuclear Data Online
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How about

experimental data?
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Nuclear Data OnlineNuclear Data Online
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Nuclear Data OnlineNuclear Data Online
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Providing OnProviding On--line Services:line Services:

Access StatisticsAccess Statistics

source: NDS report to the INDC (2008) 
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1. Nuclear Data Measurements1. Nuclear Data Measurements
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1. Nuclear Data Measurements1. Nuclear Data Measurements

FranzFranz KKääppelerppeler

Forschungszentrum Karlsruhe, GERMANY

Capture Cross Section Measurements

Nicola Colonna Nicola Colonna 

INFN, Sezione di Bari, ITALY

Fission Measurements

PeterPeter SchillebeeckxSchillebeeckx

EC-JRC-IRMM, Geel, BELGIUM

Cross Section Measurements and Uncertainties of Cross Section Data

FrankFrank GunsingGunsing

CEA, Saclay, FRANCE

TBA
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1. Nuclear Data Measurements1. Nuclear Data Measurements

AlessandroAlessandro Borella Borella 

EC-JRC-IRMM, Geel, BELGIUM

Cross Section Measurements and Uncertainties of Cross Section Data

StefanoStefano MarroneMarrone

INFN, Sezione di Bari, ITALY

Capture Cross Sections: Data Analysis
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2.2. Theory/Evaluation/Modeling Nuclear DataTheory/Evaluation/Modeling Nuclear Data

StephaneStephane HilaireHilaire

CEA, Bruyeres-le-Chatel, FRANCE

Statistical Modeling and Calculation (TALYS code)

PierrePierre DescouvemontDescouvemont

Université Libre de Bruxelles, BELGIUM

R-matrix theory of nuclear reactions

AnatolyAnatoly IgnatyukIgnatyuk

Institute of Physics and Power Engineering, Obninsk, RUSSIAN FEDERATION

Evaluation of Nuclear Reaction Data

GiuseppeGiuseppe PalmiottiPalmiotti

Argonne National Laboratory, Chicago, USA

Sensitivity and Uncertainty Analysis 

for the Neutronic Design of Advanced Nuclear Systems
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Fast!Fast!

Alex Stanculescu Alex Stanculescu 

IAEA, Vienna, AUSTRIA

Advanced Fast Reactors

3.3. Applications: Advanced Reactor SystemsApplications: Advanced Reactor Systems
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Jim Kendall Jim Kendall 

Global Virtual LLCC, Prescott, AZ, USA

High Temperature Advanced Reactors

3.3. Applications: Advanced Reactor SystemsApplications: Advanced Reactor Systems

hot!hot!
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Blair BromleyBlair Bromley

AECL, Deep River, ON, CANADA

Heavy Water Reactors

3.3. Applications: Advanced Reactor SystemsApplications: Advanced Reactor Systems

let’s jump
into D2O…
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VladimirVladimir KuznetzovKuznetzov

IAEA, Vienna, AUSTRIA

Small and Medium Sized Advanced Reactors

3.3. Applications: Advanced Reactor SystemsApplications: Advanced Reactor Systems

I am going to cut you
off in smaller pieces…

a small or 
medium 
sized Gaul…

… in operation!
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PROGRAM layout

Week 1 Monday, 19 Tuesday, 20 Wednesday, 21 Thursday, 22 Friday, 23 Weekend

8:30 – 10:00 registration P Schillebeeckx P Schillebeeckx TBA TBA

10:00 – 10:30 Break

10:30 – 12:00 Welcome & 

Introduction

N Colonna N Colonna A Borella F Gunsing

12:00 – 14:00 Lunch

14:00 – 15:30 A Stanculescu J Kendall J Kendall V Kuznetsov V Kuznetsov

15:30 – 16:00 Break

16:00 – 17:30 Introduction to 

computational 

facilities and 

computer software

exercise

P Schillebeeckx

exercise

P Schillebeeckx

exercise

A Borella

exercise

S Marrone



International Atomic Energy Agency
a.mengoni@iaea.org

Week 2 Monday, 26 Tuesday, 27 Wednesday, 28 Thursday, 29 Friday, 30 Weekend

8:30 – 10:00 P Descouvemont P Descouvemont S Hilaire S Hilaire A Mengoni

10:00 – 10:30 Break

10:30 – 12:00 G Palmiotti G Palmiotti A Ignatyuk A Ignatyuk TBA

12:00 – 14:00 Lunch

14:00 – 15:30 BP Bromley BP Bromley Student’s 

presentation

Student’s

presentations

Student’s

presentations

15:30 – 16:00 Break

16:00 – 17:30 exercise 

P Descouvemont

exercise

P Descouvemont

exercise

S Hilaire

exercise

S Hilaire

Closing

PROGRAM layout
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ExercisesExercises

J.J. GrassbergerGrassberger / K. McLaughlin / K. McLaughlin 

ICTP, Trieste / IAEA, Vienna, Austria 

Introduction to computational facilities and computer software 
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Student’s presentationsStudent’s presentations

Please sign up to make a presentation 

on a topic (any), on which you are working!

- 2nd week: Wednesday, Thursday & Friday, 

from 2:00PM to 3:30PM

- typically 20min for each presentation
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ReceptionReception

Today, 19:00 hrs

Adriatico Cafeteria

in the terrace, ground floor 

(or inside if bad weather…)
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PracticalPractical InfosInfos
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DirectorsDirectors

Alberto Mengoni (IAEA, Vienna)

Alex Stanculescu (IAEA, Vienna)

Local OrganizerLocal Organizer

Claudio Tuniz (ICTP, Trieste)

SecretariatSecretariat

Ave Lusenti (ICTP, Trieste)
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The EndThe End
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TitleTitle

to cover:

-information on the location

-exercises

-student’s presentations



International Atomic Energy Agency

FFast neutrons!ast neutrons!

source: C Rubbia
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Neutron cross sections data are needed!Neutron cross sections data are needed!

243243Am(n,f)Am(n,f)


